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[^£i^^SJs] 621228-1006812 
[^SSlsl 463-070 

i^±] ^^Ai omm acHo^mM 835e isoe^ 

KR 

[^§£1 S^H:'!] KIM.Tae Kyung 

[^BJ^^aisl 640720-1093511 
[^@SJS] 150-044 

[^±} k\mmmK\ ses^ &m^4J\ 32-15 

KR 

SSH:'I1 SUH.Hae Jung 

680224-2168311 
[^^y^] 462-123 

[^^1 ^^Ai m^=? ^Km3B i852aiji 

[^^1 KR 

i^m m^m B42^oi ^§011 o\^[o^ ^01 m^muo. ch 

dl^ CIS 
^ (Bl) CHdISJ 
^S=^ (21) :Hdl£J 
0I6HS (£1) 

20 B 29.000 £1 

[:'^6^e£!^] 15 m 15.000 s 

0 2H 0 SI 

[^AFS^Sl OS OS! 

imm 44.000 ii 

[g^AiWl 1. S^Ai- SAilAi(£S)_1S 
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^> ^ti]3r>c:^, ^*}-;<fl^^ Aj-g-^}*^ ^-^^^>* a.^^«>5.^, ^JL 

£ 5 
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^^^} T^^lt!: ^^^^1-^1 {Optical pickup apparatus by employing 

chromatic aberration compensating lens} 

£ 1^ 7]^/4^:§x\^ % ^^ 2)-^:) ^^^d\] 4=. ^ci^^oi] n^s^^i^ ^^^^ 7J- 

£ 2 ^ £ 3^ ^^oil it)-^ 7fl^^ 0.65^ t:}]!-^^^ s]-^^^>4 tz)^ 

^^^^ i4e^-^ ^HflS, 

4^ 7l$ 5x1-^ 405nm<^lJl, 7fl^^ 0.65^ tfl#^^l- A>-g-§ nfl , c^JE^i^oil 

5. 5^ ^ ^^^5^ <a ^Ajc^lci] 4^ Ji^t-g- ^^<y^V^l^ ^^^^ 

^s. 

S. ^ ^^^^1 t^-^ ^^^f ^^^^71- 7]^ sl-^j- 405 nm<^l t!i\n 7fl 

0.751- rfll-^^ ^ ^S.^^ 7M21 o.^ £1^, 

£ 7^ £ 6^ cfll-^^^ 
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£ 13^ £ 12S] ^^oil cflt!: rfl^^^o^ 

^^^^1^ -^^ ^ ^ 7113^2^ AS. ^91 S.^, 

S. 15^ 14^ cfltb 

l,l'...7l^Dfl^l 10... ^€ 

20...#Bli^1o]^^^ 30... 

40,140,240,340...^^^!- JS.^^ 50. . . «J i^e] 

60...^^ 90... ^^#7] 

X\o\] ^^gt}^ %^^]^^ W^y^^ 2}-:^ ^Sl- ^/a^ ^7H1 4^ 
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<21> ^y]^^^A.^y]7]6\]X\ 7]^^^^ ^^^^^^-^l^ ^ £) 

^ 3^^^o] 3.7]o1] ^^^€4. ^a^^-^-S ^^^^ a.7l(S)^ tll^l^V 

^, 7fl^^(NA, Numerical Aperture)<^l ^Val^lW. 
<22> nl-e^-Ai, -^^^l] 7fl^5lJi DVD rfc^ , HD-DVD-§- ( -^l ^> , 

^^'a^J-^D^, %c1i3<^1 3.7]% ^t]. #0^, ^2flo^ CDM- DVD ^1 

HJjq- 650 nm ^^S. i:fl'^<Hl^i ^fl-f 7}s\-^ ^ 

<24> s 1^ tfll-^^ #5fl^ ^11 S.^ '^l-g-sl^ HoyaT^V^I M-BaCD5N^ s]^^^^] ^% 







IS. 1] 




1 Sl-^J- 1 


HoyaA^^ M-BaCD5N ^eH^aJ ^^^^ 


1 650 nm 651 nm | 


0.000038 


1 405 nm ^ 406 nm j 


0.000154 



<26> s l<Hl^i ^ ti>Sf ^o], Inm ^^^^ 2)-^ ^S^-oll i:fl^ , 

DVD-g- ^^^^^1<=^1 ^V-g-^El^ 650 nm ^^^^] ^^J" 405nm 

<27> Ola]*]- ^^%6\] Cfl*l- :^*l-^fl^o^ ^Sl-^ ^^-^ ^^J- ^>-§-*> 
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^^■^ ^sl-s] ^^tb -^^1^1 €i=f. 

0.5 ~ Inm ^jS^m-. fe<^l^ ^€<Hl^i #^>Sl^ %^ 

o_ ^c^;5lcf. m^B-S., A>-g-*>^ Jl^:£-g- %^'^^^^]^ ^^^]^ 7]^ sf^ 

<29> <^1^ ^o:|, 1 tfl;:^] £ ^6\]X\ <^ ti>^ ^o] , 405nm<^l cfltfl 7l]^ 

^ 0.65^1 cfl€-€^^ Inm^^S^ sj-^l- ^s^-o^] cfl^fl ^ sf^^^V ^ i^I^tS^I- 

^^^^ 7j-i^ M-^^ ZLSflSo]ji, £ 2 ^ :£ 3^ z^z^- s}-^ ^sl-oi] tt|-^ 
711^^ 0.65<?1 ix)-Tg-;^^]-sq- tq^T^^^-i: ufefi^ Zl5flSt>l^-. 

<31> ^rq^i^cHl 7l^^>7] ^^fl ^7}Al7lT^ ^€<='i1^-1 #^>5l 

^ s:|.;^o] o^l^cfl^ 406 nmS %^^i^3.ci\] ^^1^ ^^^^ i^i?1r^i7> 

^>cxi ofl^oiio]Ei7> o]^ nfl^V^l^ 7]^% ^ gjcf. n^ZL, ^fl^l 
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* ^^S] 2|-^ol o^l^cfl. 405 rmS. Tfl o] 

H^ofl ttl-e)- ^lEl7> #7>^c|-. <^7lA-l^ :£ 4^ 7l$ 3)-^ 405nm«^lJl , 7fl^^ 0.65<?1 tfl 

7l HFCHigh Frequency)^ ^^^>^ . ^^^1 ^'^^l^, ^1^1 

<33> td-eil-Al, 71^21- ^flAjo] aV^El^ y]^7}^^ 51^2^-%- 71^31- 

^9-311271^<^l 7flAl^ <U^]^ ^^^^^ ^fl-g-t!: ¥3:71- 9X^. ^Bfl^ ^^/ 

2)^ ^^1^ ^ Si^V^^ #^>^^1 «1¥^^^^"?1 til ¥^€^5- A], 

:=z- til^i^ ^Vofl 2)l^o] zi-zi- <g^is ^-^^slo:|, ^ssf sl^^ ^^7> ^;^1 

<35> ^7l #^/3l^ -a^l^ 1:111-^^^, «}:£^1 efloi^^oilAi #A>51^ Bl-;^- 
^1, 5)-;^j- ^2 ^ ^^J- ^^J- ^s-^l^i^ ni, n2, ng, 

Sl^^ ^^21 o>mi^^ Zl-zl- V= (n2-l)/(ni-n3), Vhoe= A2iArA3^^ ^ ^, (1 + Vhoe 
/V)(n2-1)>0.5727> A^^^j.^^ s]o] o^t]- , 
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<36> ^7]9\- #Sflo^ -l-^/S)^ <a^l^ Cfl^^^^ 0.7 ol^l-o^ 7)1^4^1- 7> 

o\ M.^^^ %S.^o] 70-85% 7l^oll ^^tt "^71 <H^^-. 

<38> ^ #-^^1^ ^tb^^ 99-47749:£* ^^}^ #2^ cfl o] ^ tfl 

^^T^ej* f, vHT^E^ti. 3:^71511- fn^lel- ^ itfl , -1.5 > f/fn# ';]:^s>3E^ ^ 

<39> ZL^ic-ll, ^1-71 ^^^]o]^^^^ ^^V^'^'ll t:H1-^^^ ^-^=7^^V^ ^i^S]^ ^J^^T^^V* 

-^^Al7l7l n^c^], o]^]^ 7]^ 7}^^ JL^dS. ^t:^^3oll ^-%-^<^ 

7l^# ^*S*>s^^, -^>tfl^ o.^ JL%m <^1?icfl, cfl^ 30mW ^^l^^i-S] ^^fl aVjE^] 

Ellolz-]7> ^^s-l-T^. 

<40> vc\-^A^, -^71] 711'i-^ wV-^^l 511<^1^-1^ ^ #^ ^^Kl5 mW ^ 

^ ^IS ^7> JL3^^ ^ #^ 7]^cHl 

^ 7j-i£ 3^2)-'aoflA^ ^cfl 7J-3E^ lol's^. ^ rtfl, 0.3 ol^l-o^ ^ 7j-:£(Rin, Intensity)* 

^-^^>7> ^^^^ 7>^o> ^>H.S, cfl^^^S] ^^^V# 
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<4i> ^, ^ #^'?1<^1 ^^11 ^1^^ w> 9X^ #BlT3flol^^3# ^B-g-3r>c^ cfll- 

<44> c^7l>|, ^^>7l ^^^> 10 m o]Aj.o] ^J"^ ^ o] «].^^1^>t:f. 
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1 

A>«V ^7l^ 7>^Cf. 
<47> o]a|), ^7] ;tlll ^ ;^12^^^ d^^^l^i^ ^>»ifl^<^l ^cfl^o.^ ^}o]7} o1j7 -B-A>tb 

^^^^ 7>^m #Bfli ^o^7l ^ tHl-^#<^l ^2]- 

^1- ^A^€ ^^1 wi-^^sm. 

o1] z^-z]- x^}^^}^ igs.^ «>^, ZL A>olo^ 91^^^ 

<50> clttfl, ^7] ^ ;^113^^^ d^<^lAio^ 6>tifl^7> ^Aj-tb #Efli ^MS. o]^o]7] 

^, ^7] ;^12^^^ d^oflAis^ <^>Bfl^7> ^^7] 41 ^ ;^l3^^s>]- -y-tfl^ o.^ ^}o]7} 01- 
^ ^1-^ "^c^^ ^1- ^7l ;Hll ^ ^12^^ AVojo] oi^,^^ oj:o^ a]-;g^ ;^]2 
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^ ^^113^^ ^}o]9] 91"^^^ ^9] ^1- ti>?g# ^Aj^ ^o] 

<5i> oc^7]Ai, AV7i ^-^^^V 'a^f^V^ hi, ::iS^E^ #^1- 

^o]^ ho2} ^ nfl, 0.95 < ho/hi < 1.051- 'jV^^VS^ o>^^ ^o] w]-^ 

^^Tlsll- fl, f2, .... fn^le} s>ji, zl ^^1- oj^.- ^*j-;ti|^o:| d^oi]A]o^ o> 
n^Mr AA vl, v2, ..vnole^- ^ ^, -^1-71 ^^^1- i^^^^^, 0 < l/(fl-vl) + 
l/(f2-v2) + ... + l/(fn-vn) <0.008^ ^^^>£^ ^WA^A. 

^ ^^1- ^^^#^^^3}-, %7\ ^^(io)^<^l^^ <?]^m ^^^V'^ 

7l^nll^l(l)o1] ^^^^ ^^^^>^ Cfll-^3(60)5q-, 7l^T.])^l(l)ollA-1 ^ ^ 

S.^^^^^ ^-R-^H °tJ^>€ ^^^>^ ^^#71(90) ^, -^1-71 ^^(10)<^lAi #A> 

(40)1- i^^H ^^^^4. 
<55> ^V7l ^^(10)^5.^ 420 nm ^l^} 4^1- <^l^tfl, 405 nm 4^5] #^]-^>fe 

efl'^l^iCedge emitting laser)4 S.^^ sflo];^-] (vertical cavity surface emitting 
laser)7> ^r}. <^7]a^, ^i-7l ^■^(lO)-^S.^El /tfl^l 405 nm 4^S] ^to] 
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#A>^cfig, 7]^■ #^Aioi]^ ^1-7] ^^(io)<^i^^^ ^fl^s ^ 4^1- 

^M^, 406 nm #^>€^-. ^Is^tl: ^Sj-oi] ixl-^g- ^gj- ^/:£ 

^ ^^(10)* HFS. ^^^<^1 y]9l^ A'Sr ^ofl ^V7l Tfll-^^(60)<^l^i 

^A^s)^ xfl^^>^ ^#5^1-^ ^^], ^ 4€- ^^^1- :e.^d^^(40)<>ll ^«fl :a 

<56> ^V7l ^^1^^^^^ %^(10)2f cfl#^^(60) ^><^1^ %S. wfl^lS]^ "y^l-^ 

^oll 45^- Al^^O.^ ti]:A>Al7l^ «1^S5lB] (50)^1-, ^A>^o^ 

w>^<^^^ l/4sl-^*(55)-^S w]-^3]*>cf. <^7lA-l , .Al-71 ^^^^4^^A 

<57> >^>7l cflS-^S(60)^, DVD HD-DVD^ Jl^:£ 7]^c]]^l(l)Sl 

71^/^11^3^ ^ ^^Js>£^ 0.65 0.75 0.85^ 7fl^^ 

» ^o] ti>^^3:>cf. o^7lA-l, ^7] tfl#^^(60)^ ^^S. ol^c^^lTlM-, 

^^1 ^^(Solid immersion) ^'^^^S. ^^^^ ^^^]^ 0.85 <^1^>^ 7fl^^# 7>^ ^S. 

<58> .^1-71 ^^#7](90)fe ^^7] 7l^nl]^](l)o|]A-l til-A]-^ ^^^H ^-S.^^ ^ -2. 

<59> ^7] ^^(10)4 ^4^^> i^^^(40) ^>^1^ ^5. ^Ml^ ^^(20)71- 

^w]^ wV^^^l-cf. >a-7l ^^^]o]^m^i20)^ ^^(10)«^l^i 
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o]o\ #2^1 Dfl^^l^ ^^(20)1- wfl^l^V^, ^^^^^^^ ^^#71(90) AV^1<^1^ 

^^^^(70)71- c-l ^amcV. 
<60> ^7] ^^(lO)-^S. S-^^Bl ^]o]^^^ ^^cfl^o.^ 

=Lsl#(30)-a: ^wl^V^ ^^1 «}#^^>^. '^l ^J^^ SHl^(30)-& 

^ Hel^(30)^ %miO)3£\- I'll 01^^2.(20) 9X^. ^7]^^ , 

7] %^aO)^S. tfle^^^S S.^^ 7ifl-g-^>^ S. 

<61> ot^7lA-:|, 80^ ^jl^1^^(80)SAi , c^ll- #c>:i, al^^^Vi^oll o^^ 

o^le^Aijii. ^#^1-^ ^7l -91^1 ^2.(80)^ "y^V^ ^^1 «1^^^>* 

<62> ^ ^T^ofl 4^ A^^^V ii^^^(40)^ ^cJ^ Sl-^^* ^fe ^^"-^ 

^ ^^1- ol^^ d^o\]M^ ^H1^7> -§-21 ^^1- o]s- 

<63> t!:^, '^^^>7]- ^^^sl^ :t€(10)#-^S.^E] ^^#^1 

tHhII- z^-z]- fi, f2, ...5} ^Vji, zl o]^^ ^11^21 d^<^l^i^ C.}B11^1- Z| 

S^— =0 
zl- vl. v2,...Bl- ^ ttft, ' olcf. 

<64> oil- J7^^>0^, ^ ^^oll tCf^ ^-^^^> ^^i^^(40)^, ^#^>^ T^^l ^^l<^l<^]^i 
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V_i_ 

<65> [^^^ 1] 

0<S ^^ ■ <0.008 

(20)1- ^als>c^, ^V7l ^^^\ :a.^^^S(40)oll <yA>£)^ ^^^^\ 

M-El-tfl^ /^-v/ojl 7lc:^*l-^ ^^-1-8: ^^^\ JS.^^ ^^(40) ^ i:fl#€^(60)* 

<67> ^V7l2l- o]] o)-^ xfl^^]. ^.^^ ^^(40)^ T:fll-^^(60)2l ^^7^ 

51<H1 wlsfl -a-cfl^o.^ <^mcil, 10 m ^^7lel# 71-;?^, 7^2^ ooll 

S)-^-]* ^^^C}. 

<68> oj^HlA^^, ^ ^T^ofl Afl^^]- :a^^?I^(40)2l ^Alc^l^ ^ 

(60)2f A-^^x> :a^j^^(40)2l A^Tl] c-llolEil- ^^1^0.5. ^#^>^ 

^^^(40) cfll-^^(60)<^l 3§s|^ol oiA|-5]ji, 7l^ s|-^o] 405 nm^l 

<69> nlx-l^ ^ ^^ol] ^^^^^(40)7> ^^(10)^ #A> ^ izl-^ 

^1 4^ 405 nm'^lAi 406 nmS. ^^l" , c}]l-^^(60)<^l^i ^^5^]-^ ^^£1- 

<70> i 6 ^ ^ 21- ^>7l cfl^^^CeO)^. 7l§ sj-^J- 405 nm<Hl i:fltfl 71]^^ 
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(numerical aperture) 0.75# 7l-^cfjl o]^^ ^^7] t:fl#^^(60)^ "^^^Vs]^ 

^* ^v\]7} 0.6 mm^ 7l^nl]^l(i)<^l ^>i^-g: ^ X 2o11 

<7i> IS. 2] 



-I^^ 1 




^fe Y^lliranJ 










2.012300 


1 1.700000 


•OG' 


1.623855 


57.8 


(60) 1 


-18.075156 


1 1.656000 








71^1^11^1(1) 1 


oo 


1 0.600000 


•CG' 


1.621462 


31.0 




^^7] 


^^(60)^ ^1^^154 til^^2^ 


^^^^^ 





<72> :3.elJl, ^j-7l i:fl#^^(60)^ til ^^154 til ^^2^ ^^^ci-^ ^ til^^ 7ll^# zl- 

4^ S 33]- ^cf. 

<73> 3] 









wl^igl 


-0.928355 


A: 0.737867E-02 B: 0.515008E-03 C: 0.109070E-03 


ul^^2 


-135.791497 


D: -0.431750E-0'1 E: -0.337610E-05 F: ^0 . ia3502E-06 



<74> (^7]M, til^^o^ ^o]^ ^ n, o] Ul^igol ^o] 2^ 

<75> [^^-bl 2] 

Coefficient )<^H , A~J^ w]^^ Tji-j^olcf. 

<77> .^V7lSl- ^Ol cfll-^^CeO)* ^^11 ^^^1-711 <aA>£]^ oj A>:^ ^]^^ 

3.9 mm<^lJI, cfll-^^(60) ^^Tlsl^ cfl^ 3.0000 mm <i]t:1-. 



34-16 



1020000055477 2001/4/ 

<78> s. 7^ ^7]s^ ^o] ^A^^ cfl#^^(60)^ ^?>:£l- S 7<^]^^ ^ 91 

^ v}9\- ^o], ^^(10)^ % 7l§ 405 nm<^l^i 406 nm^ ^sl-^ ^, 

^<^1, cfll-^^(60)^ "U^}^ ^^1 ^ ^^^1 ^-^^^> :e.^^^^(40, 140 240) 

<80> £ 8, £ 10 ^ £ 12^ z^-z^- £ 6^ %3iS. -^^^ ^#^^(60)^^ o^a}^ ^-c]] 

^^1^1^ ^ ^^<^1 i4€r ^^^} ^^(40, 140,240)^ ^Alc^ll-^ ^c^^t^, £ 4 ifl 

^(60)^ 7]^ s|-^V 405 nm<^l i:fl^fl 7B^^ 0.751- 7}^]^, H ^^1 ^^-fl^^lB]^ ^ 

2<Hl^ifi)- ^<a^>^, :2 «1^^154 wl^^22] ^ ai^ig :^]^s. AA S 3<HlAisf 

^^§>J1, ZL ^^7]e]^ 3.000 mmojcf. iEtb, ^ ^^H11:<^1 -^^^V J^.^^ 

^^(40,140,240)^ ^nfl s}-^-)!- ^^7> A-^jS o]^ afl^l^ 271]^ ^ 

<8i> :£ 8 ^ s 4» ^s^>^, ^ ^^iii^Aic^ioi] o}-^ A^^^^v :a^^^(40)^ ^ 

^(10)^<^lA^-^&| sl-^^l- 51-^ ;^ll^^(41)^ sl-^:]!- ^^112^^(45)^ o] 

^<>|;^l:n., ^7] ^]l ^ ;^12^^(41)(45)^ ^7)5^ 4^.11- 7l-^li:f. 

^ ^12^^(41)(45)^ a 4<H1 M-Hf^a tij-sq- ^o], -B-A>*!- 7MiaA-] d^<^l 

o>tifl^oll ^>ol7> ^efl^ ^^(10) ^ cfl#^^(60)^<Hl nl^sf 

34-17 
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^ ^1: ^^^^^ SX^. 

<82> [S. 41 



2001/4/ 





1 


1 4^«J^linmJ 


1 










1 SI 


1 -51.340719 


1 i.Woo 


EFD15 


1.741876 


1 


(40) 


1 S2 


1 3.000000 


1 2.300000 


LAF3 


1.742841 


48.0 1 




1 S3 


-53.981665 


1 10.00000 






1 




|S4(«1^^1) 


1 2.012300 


1 1.700000 


'OG' 


1.623855 


57.8 


(60) 


|S5(Bl^^2) 


1 -18.075156 


1 1.656000 






1 


7l^nl|^l(l) 


1 S6 


1 oo 


1 0.600000 


'CG' 


1.621462 


31.0 1 



<83> 4>7lfiV :^o] ^ ^T^o) ^ji^Ajo^lcHl u^s, aj^^^} JS.^ ^^(40)ofl , :^ll^ 

^(41)2^ ^^Tlsl^ -3.790843 mm, ^l2^Zi(45)^ ^^/He^^ 3.892900 rm^]Jl, ^^^} 
:a.^^^^(40) ^^1 ^L^T^el^ cfls^ 171.985311426 m<^]^. ^S^^, ^^7] tfl#^^(60) 
^ ^^1"^ 3.9 mm«^li=f. 

<84> nl-ej-^i, a 4<^1 M.<^^ ^^^} :a^^^(40) ^ 

H-^ -0.0024 

<85> ttfei-^i, ^^^V :a^^^(40)7> £ 7<^1 i^i^ wj-s^- ^o], ^^(io)<^l>H 

<86> :^s\.^o_s., S. 8^ ^2: ^ S 4-^1 ^«}-^ dlolB]* ^ 

^ ^-f , ^l-€^(60)^ ^^>£* S. 9* #3:^}^, ^€(10)^ ^ 4 

^o] 7l§ 2}-^ 405 nm<^l>H 93<HM- 406 nm^ ^s^-s]^ ^^7] rfll-^^(60)<Hl^i 

<87> x£ 10 ^ s 51- #2:^>^, ^ ^^^^ ^l2^^1oiHl ^^^} :a^^^(i40)^ 
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^^(lO)^oil^i^Ei ^ll^^(141)Sif ;^12^^(145)S 

o] 3-0^:51^1-. ^7] ^ ;^]2^^(141)(145)^ ^ Soil ^-Ef^ ^o] , ^^(10) ^ 

cfll-^^CeO)^^!! ^}^^^ ^y^^ ^1: :=!- ^}°]^ ^^^^ ^« 

y}^]^, ^1- 3.7)7} ^ ^}o]7} ^S.^ ^^m^ 9X^. 

<88> IS. 51 





1 












^^^} ^^^^ 


1 SI 


1 7.320225 


2. Moo 


LAFL2 


1.721766 




(140) 


1 S2 


1 -6.459849 


1 1.000000 


EFD15 


1.741876 


30.1 1 




1 S3 


1 6.292012 


1 10.00000 






1 




|S4(al^^l) 


1 2.012300 


1 1.700000 


'OG' 


1.623855 


57.8 




|S5(a1^^2) 


1 -18.075156 


1 1.656000 






1 


7l^ul]^l(l) 


1 S6 


1 °° 


1 0.600000 


'CG' 


1.621462 


31.0 1 



<89> 



<90> 



^^7\st} y^o\ ^ 1^:^0:1 ^l2^Al<:^]oil 2i^^^(140)ofl^i, :^ll^ 

^(141)2^ 5.112121 mm, ^12^^(145)^ ^^7\A^ -4.157561 \m<>\3L, 

A :e.^J€^(140) ^^1 ^^A"^^ 109.823479554 m'^lcf. ^A^. 

(60)^ ^g^l-^ 4.8 xmo)^. 

S 5<H1 ^'^^ aj-sq- cflolEi^ ^^^> ^^^^^(140) % 



(60)^11 ^^1-^, ' ^'-^^ ^ Oofl 7\V\^ ^ 



2-;^-^^ —0.00 19 



<91> 



^ ^-f , ^^7l i:fl#^^(60)2l £ lloflAi <^ ^ 01^ ^o], ^ 

;^]2^Al<:^]ofl jx}^ ^^^^%\ ^^^^(140)* ^fl-g-^l"^, ^ ^ >H11^a] c^lc^] 4^ 

^A ti^^^^(40)* 5fl-§-tb t:'>:51-7HS., ^^(10)21 ^ 3il-:t<^1 S)-^ 

405 nm<^l^i ^c>li4 406 nmS. ^A^Ay\ -e.^^S]<H ^l-7l rHl-^^(60)<^l>^-1^ 
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<92> :£ 12 ^ S. 6^ %S^>^, ^ ^IS^Alc^lcH] u^M, ^^^} 11^^^(240)^ 

^^(10)^<^l^i^B] 51-^^1- ^ll€^(241), ^^=21 ^12^^(243) ^ 

;^13^^(245)S. <5l^<>|^cf. ^1-71 ^ ^13^^(241)(245)^ ^ 6^^] 
q-Ef^ d^<^l>|5^ o>«il^7> ^^S. -^A>*!: #Efl>^ ^12^^(243)^ ^ d 

AioflA-lsl c,>Hfl^7> ^^7] ^ ;^13€^(241) (245)51- ^l-ol7> SX^ #gfl>i ^1^^ 
H^JL, ^7] m % ^13^^(241)(245)^ %^(10) ^ i:Hl-^^(60)^o11 ^^-^ ^} 
^*>^ 1^*^ ^1- ^ ^12^^(241)(243) ^1- 

^12 ^ ^13^^(243) (245) Aj-ojo^ ^^^^ ^1- ^S.^ ^^^^o\ 9X 

^. 

<93> IS. 6] 





1 






4^ 


^^^^ 


d^o)|A-|0| 




1 SI 


7.564520 


i.Woo 


EFD4 


1.806295 




(240) 


1 S2 


5.252096 


1 3.000000 


BACD5 


1.605256 


61.3 1 




1 S3 


-11.863307 


1.000000 


EFDIO 


1.775916 


28.3 1 




1 S4 


10.217745 


1 10.00000 








cfl«-?lS(60) 


|S5(Hl¥^l) 


2.012300 


1 1.700000 


•OG' 


1.623855 


57.8 




|S6(Hl^^2) 


-18.075156 


1 1.656000 






1 




1 S7 


OO 


1 0.600000 


'CG' 


1.621462 


31.0 1 



<94> ^7]Q\. ^O] ^A^^ ^ ^tgo] ^IS^Alcijo]] 4^ ^^%} i^j^^(240)oflA-:|, 

^(241)^ ^^T^Bl^ -26.405720 mm, >5ll2^^(243)^ ^^T^S^^ 6.440303 mm, 
^13^^(245)^ ^^7]^^ -6.937722 mm^jjl, ^^^} :e.^^^(240) ^^1 ^^7]^^ 
116.040546093 m^lcf. :J.^JL, ^7] tfl#^^(60)2l ^a>-^ 5.0 mm^lcf. 

<95> rcj-el-^i, S 6<H1 :ac>^;5l w]-^ cflolEil- aj^^^^]. ii^^^(240) ^ 

JL-r^ H-p^ =^0.0019 

i:fll-^^(60)<^l ^^M, ' f"-^' ^ 0<^1 7\^\-^ ^ ^, ' -ft-^' 7} ^ 
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, ^ ^^^^ ^ll-^A]c^loll 4^ ^^(240)1: ^fl-g-*!: ^-fs?- ^>^>7>^1^, ^ 

<96> o.^, £ 12^1 ^*V7jl ^ a 6<^1 ti>4 cll^lB^S 3^ 

^-f . tii#^^(60)^ £ ISoll^i ^ w>4 ^<^1. ^ 

^^^5^ ^^IS^Ajo^lolT Ctl-S. A^^^> :a.^^^^(240)«- ^fl-§-^l-^, ^ ^^2] ;^]l^Alc^]<:.11 4 
^ ^^^^(40)^ ^fl-§-^ t:'>^>7>^1^, ^€(10)5^ #A> ^ Sl-^j-o] 7l§ 

3}-^ 405 nm'^l^i 406 rmS. ^■^s\o]^^ ^^^}7} ^^iS\o] ^7] tfl#^^(60)'^l 

<97> oj^Hl^i^ ^ ;^ll i-H^l ^13^^HH1 '4€- ^n^^> li^^^(40,140.240)7f 

711^^ 0.75<y i:fl#^^(60)S. ^^^1 0.6 mi9l 7l^T'fl^l(l)'Hl ^"^^Vi^ n]-^^ 
-g- ^^"^^^Hl ^^s^>7ll <^1^1^ ^^S, tfl#^^(60)^ 7fl^ ^/S^ 

<98> ^ ^tgoi] n].^ ^^<^^^17> 0.751it^- ^ 71] 7^x1^ 

0.6mm 7>;^1^ 7l^nll^]oll ^A^§>£^ ^ ^ ^^2^ 

^ll ;^l3^Al<:^loll afs. -i^^^]- ^^(40, 140,240)^ -^7] cfl^^^ 

<99> c^l^ s-o^^ ^ ^t^o)] o}-^ ^^'^^^l7> 7l§ sl-^ 405 nm<^l tfl^ 7fl^4^ 

(numerical aperture) 0.85» 7}^]^ ^^^^(60' )S. ^#^1^ ¥^1 

7> 0.1 mm-y 71^1^11^1(1' )<^1 ^^^*>^ ¥2:^1^, ^#^^(60') ^ ol# ^ 

^ #^2l ;Hll^^HHl -^-^^^V :e.^^^^(40)^ ^ -MTll cllolEl^ s. 
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<ioo> [S. 7] 



2001/4/ 



















1 SI 


1-1114.82920 


i.Woo 


EFD15 


1.741876 




(340) 


1 S2 


1 2 . 57236 


1 3.000000 


LAF3 


1.742841 


48.0 1 




1 S3 


1 -2735.69376 


1 10.00000 






1 


cfl 1-^^(60') 


|S4(Hl^^r) 


1 1.41052 


1 2.750000 


'OG' 


1.715566 


53.2 




|S5(a1^'a2') 


1 -2.48758 


1 0.271251 ^ 






1 




1 S6 


1 °° 


1 0.100000 


'CG' 


1.621462 


31.0 1 



<101> 



y]::|z.Tgl.3l. Ui::i^^2'^ ^^^^^ ^ ^1^^ ^1^^ ^ 84 ^4. 

<i02> [S. 8] 







[ ^ al-i^-^ ^1^ ' 




-0.697423 


A: 0 121877E-01 B: 0.186663E-02 C: 0.411872E-03 


wl^^2' 


-27.258190 


n: 0.10600GEI01 E" ^O.lllOlSE 00 F: 0.013650E-11 ' 



<i03> ^>7ls1- cfll-^^(60')l- ^m}^] *y^V£l^ *a^>^ 3.03 mm 

o-|j7, x:}ll-^^(60') ^^7l5l^ rfl^ 1.782400 mm ol^^. 

<io4> Afl^^i- :a>g^^(340)^ :£ 8 ^ X 4» ^^s. A^tg^v ;^li^^l<^l 

^^(341)sl- ^c^^ ;^12^3(345)S. ol^o^^cf. ^7] ^ ^12^^ 

(341)(345)fe ^ 7<H1 M-B^-^ ti>sq- :y:oK ^^S. 7^^^^ d^-fl^^^ ^Hl 

^o1] ^Vol7V #Bfli ^ll^S., ^€(10) ^ tfl#€^(60')#<^l ^}^^>^ ^l-er 
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<105> ^7]S!\- ^al- ^7] ^^^} ^^(340)71- 7l]^^ 0.85^ 

(60')sq-. 0.1 mm ^^1^ yl^nfl^ld' )ofl ^^^t\7\] 3. 7^]] iL^^ ^^1^1 

;^ll€S(341)^ ^^7^51^ -3.45806 mm, ^12^^(345)^ ^^7]^^ 
3.460852 mm^lJi, ^-^^^> ^3(340) ^^1 ^^7]^^ cflg^ -53.801051977 moltzf. 

<106> n^JL, S.7 ^ S.8<^] ^^^} ^^^^ 

y;_J__ H-F^ — ^o.oo7o 

(340) ^ tfl#^^(60')ofl ^sr}^, > yi'^' ^ o<^i ^, ' y^-^' 

7} ^t]r. 

<107> £ 15^ £ 14^ %^7^] ^S, i 7 ^ S 8ofl :^o^^ t-flolEil- 

;^o._ i:fl^^^(60')^ ^^>:£^ £ 15«11^i ^ ^'^l. 

(10)^ ^-^V ^ ^^^°] 7l§ 405 nm<^l^i 406 nmS. ^sj-S]^. ^^oflj^, 

^17^ x^^^l- ^^^^S(340)<^1 :a^Slol, ^7] tfll-^^(60')<^]^i^ 71^ ^ 

<i08> tt)-e}-A-l, ^ ^i^-^l tt)-^ ^^^> :a-^^^(340)^ o^lS- l--^, 0.1 mm ^^]^ 7l^til] 

^l(r)ofl 0.85 ^^H^ Jl7fl^^* 7M^ i:fl#^^(60')^ ^i** ^^^§>^ ^ 

<109> ol^Vo1]A^S)- ^Afl ^Al<i|ll-ollA-l <y: ^ oi^ a>sq- ^o] , ^ ^i^ofl nil-s. x^^^> 

<iio> SEtl:, ^ '^n^^V -S.^^^^^, 5l-^^7> 7]S] Oo_s., 10 m ^1^^ 

34-23 
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^^J: 3.^7]^^ ^7] ^^^], ZL ^^^} M.^^^o]] ""^^m^ ^o]^ hi, =LS. 

^^t}^ ^o]^ ^ It)], 0.95 < ho/hi < 1.051- "^Ir^tbi^. 

<111> tcj-H^A-^, ^ ^^r^c]] i^^^^^, ^^(10)51 ^^-o]] rcj-^ s\- 

^J- ^/:£^ ^^(10)* HF^ ^^^^<^1 7]o]^ sf^J- >|d^ ^7> 2]^ cfl#^^ 

wl^fl ^tb ^^T^eli- ^-fl^^V :e.^^^l- ^H]^>c>^, A>-g-^>o^ 

<113> ^ ^T^o]] i4=. :^rf<^^^lo]]A:|^ ^^^l^i ^^l^^ ^^S^.^^ 

w>^cH^7l ^?!: A^^^l- Ji^^^^l- ^a1s>H.S-, ^tfl^.^S. 

<114> C-I^o], ^ ^t^ofl n]-^ xq^^]. 7] 2] Od\] 7177}^ ^4}-^ 7]-^l2. 



34-24 



1020000055477 ^wui/^/ 

^71 411- €^ ^>^1^ %^ "^Hl tifl^l5]o^ ^a^V^^ 

^>7l rfll-^3 A>olo:i ^s. tifl^lSlc>|, ^>7] ^-^V^^ 

21 

^U*J-^1 SX'^M, ^7l ^^==^^> 10 m ol^^ ^^7^51-1- ^-g: 

^S. %^ ^^1 . 

[^^^J- 31 

^ll*J-<='fl 9Xo]^^, ^^^» ^"-^ ^'l^^ d^<^1^i2l o>Hll^7> 
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41 

^7] ^ ;^12^^^ -^A>^ 37]2] s^^]^ 7}^]^ ^^^S. t}^ ^^"^^^ 

5] 

^14^H1 SX'^^^, ^ ;^]2^^^ d^^^l^i^ <^>afln^<^l ^cfl^o.^ ^>ol7> 9X 

-^^m #5fli ^A^€ ^^1^^ ^^'a^^i. 

71 

^-a, ^1- tiV;g-i: 7Wt^, ^^7] ^1-^ ^A>*}. 371^ ^1: ^V^^S. 
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8] 

9] 

m-^M 9X^M, ^y] ^11 ^ ^13^^^ d^-^l^i^i <^>tifl^7> -^A>^ ^Efli ^Ms. 
ol^c^^lJl, >^7l ;^l2^a.^ d^<^l^-1^ '^>Hfl^7} ^1-71 ;^]1 ^ ;^l3^^2f -^"^^-^^ ^> 

10] 

^ ^cJ^ ^1: ^1-71 m ^ ^]2^^ A>olo^ ^^^^ ^1: «]::^, ^12 ^ ^13 

A>olo^ <y^^^ ^1- tiV^^ ^^^^ ^^'^^^^l. 

111 

[^J^^J- 12] 
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13] 

fe^ll- ho5^- 1- 0.95 < ho/hi < 1.05* ^^3^>£^ ^}^^ ^^^^ 
14] 

^^^^ ^ rifll-^^l- o]^^ ^^TlHll- z^-zl fi, f2 fno]e1- ^}IL, n 

^^1- 0]^.^ :^^^fl^o^ d^^l^i^ <='>«fl4^1- 4^ vl, v2, ..vno]s]- ofl, ^-^^ 
^} 21^^^^^, 0 < l/(fl-vl) + l/(f2-v2) + ... + l/(fn-vn) <0.008^ ^V^^l-S^ ^ 

15] 

^]1«J- ^fl^l ^112«J- ^ c>1:^ ^ $io1^i, ^7] tfll-^^^ cfllf 0.65 T^^l 0.85 

m^^^ 16] 

^ll*J- ^^1 ^112«J- ^ oli^ %H1 SZ^H^i, ^>7l cj^e^ 420 nm o]t}$] 
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1] 




405 405.5 406 

(nm) 
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405.5 
(nm) 



406 



41 




-0.5-0.4 -0.3 -0.2-0,1 0 0.1 0.2 0.3 0.4 0.5 
c\S.9]±, (gm) 
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[S. 51 
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is. 7] 



TANGENTIAL 
0.0010 



-0.0010 



0.00 RELATIVE 
FIELD HEIGHT 
(0.00)° , 
406nm / 



405nm 



SAGITTAL 
0.0010 

406nnn 



405nm 



-0.0010 



[:£ 8] 




is. 9] 



TANGENTIAL 0.00 RELATIVE SAGITTAL 
0.0010 FIELD HEIGHT 0.0010 
(0.00)° 



406nm 



405nm 



-0.0010 



405nm 



406nm 



-0.0010 
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10] 



141 145 
S2 ^ ; /' ^° S3 



S4 



60 




140 



11] 



TANGENTIAL 0.00 RELATIVE SAGITTAL 
0.0010 FIELD HEIGHT 0.0010 
(0.00)° 



406nm 

405nm 



405nm 



406nm 



-0.0010 



405nnn 



-T 



406nm 



-0.0010 



12] 



82 



241243245 

iJa^is4 




240 
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[£ 131 



TANGENTIAL 0.00 RELATIVE 



406nm 



405nm 



0.0010 



-0.0010 



FIELD HEIGHT 
(O.OO)** 



SAGITTAL 
0.0010 



405nm 



406nm 



-0.0010 




15] 



TANGENTIAL 
0.0010 



405nm 
406nm 



-0.0010 



0.00 RELATIVE 
FIELD HEIGHT 
(0.00)" 



^ 



SAGITTAL 
0.0010 



-0.0010 



406nnn 
405nm 
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